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ABSTRACT. To identify the European Union (EU) member states strong
exports sectors and food chains, the revealed comparative advantage
indices from trade data were calculated using the total global trade as the
benchmark of comparison. The empirical results show that the level and
patterns in the development of the revealed comparative advantage indices
for agri-food products for each of the EU countries in the global markets
were mixed. The most successful EU member states in agri-food export
competitiveness in global markets were the Netherlands, France, and
Spain. Differences between the EU member states were also identified for
the main agri-food product groups. Latvia, Bulgaria, Estonia, Lithuania,
and Luxembourg were the five EU countries that competed most
successfully in global grain markets. In terms of fruit and vegetable
produce exports Greece, Cyprus, Spain, Lithuania, and Bulgaria were the
most competitive EU countries in world markets. With respect to global
dairy markets Denmark, Luxembourg, Latvia, Ireland, and the Nether-
lands achieved the largest export advantages, although strong export
competitiveness was evident for almost all of the EU member states in the
global dairy markets. Cyprus, Bulgaria, Ireland, Hungary, and Denmark
revealed significant export advantages in global meat markets. New EU-
member states, particularly Bulgaria and Latvia, achieved high export
advantages in the global markets for the select product groups.

© 2019 Akadeemiline P3llumajanduse Selts. | © 2019 Estonian Academic Agricultural Society.

Introduction

There are rare studies to compare agri-food compe-
titiveness between countries, four value chains, and

Exports and international competitiveness are crucial
driving forces of contemporary sectoral and economic
development. This can explain the motivation of
studies investigating competitiveness and economic
development scenarios as an analysis and economic
policy issue (Traill, Pitts, 1998; Bierut, Kuziemska-
Pawlak, 2017; Auzina-Emsina et al., 2018). In spite of
widespread subsidies for agriculture and rural develop-
ment that might influence competitiveness, literature
on investigation of agri-food sectors competitive
performance in general and in European Union (EU)
countries (Carraresi, Banterle, 2015; Harvey et al.,
2017; Smutka et al., 2018) as well as country case
studies (Qineti et al., 2009; Vitunskiene, Serva, 2015)
have been developed.

before and after the European Union (EU) enlargement
towards the East. More specifically, this paper investi-
gates the key insights of revealed comparative advanta-
ges focusing on four main agri-food product chains in
the EU-27 member states (prior of accession of Croatia
to EU): grain products, fruit and vegetable products,
dairy products and meat products. Buturac et al. (2017)
investigated Croatian agri-food international compe-
titiveness, while Croatian dairy sector competitiveness
by Frohberg et al. (2010). The specific contribution is
synthesis and comparisons of own empirical results
between EU-27 member states for four different agri-
food value chains before and after the EU enlargement
towards the East. Our focus is on comparisons of agri-
food comparative advantages in the EU-27 countries by
value chains before and after enlargement towards the
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East in 2004 (Estonia, the Czech Republic, Hungary,
Latvia, Lithuania, Poland, Slovakia and Slovenia) and
in 2007 (Bulgaria and Romania). In 2004, Cyprus and
Malta joined the EU as well.

The remainder of the paper is organised as follows:
the next section presents materials and methods on
revealed comparative advantage indices for agri-food
exports by the EU-27 member states in global markets.
The following section reports and discuses result on
revealed comparative advantage indices for main agri-
food supply chains by the EU-27 member states in
global markets. The final section draws some
conclusions.

Materials and Methods

The concept of 'revealed' comparative advantage was
introduced by Liesner (1958) and later redefined by
Balassa (1965). This index empirically identifies a
country's weak and strong export sectors (e.g. Bojnec,
Fert6, 2014a). Balassa (1965) defined the Revealed
Comparative Advantage (RCA) index as:

RCA = (Xij / Xit) / (Xnj / Xnt) (1)

where X represents exports, i is a country, j is a
commodity, t is a set of commodities, and n is a set of
countries that are used as the benchmark of comparison
for export markets. RCA is based on observed export
patterns. The results of the RCA index presented here
are calculated at the World Customs Organisation's
Harmonised System (HS) at the six-digit level. The
calculated RCA indices at the six-digit level (in
principle for 789 agri-food products/year/country, but
the actual numbers of the RCA indices depend on the
number of agri-food products exported by a certain EU
country) are aggregated on the averages for subsectors
of the Broad Economic Categories (BEC) for grain
products, meat products and dairy products value
chains exports, and on the averages for subsectors of
the product groups of the Multilateral Trade
Negotiations (MTN) for fruit and vegetable products
value chain exports. Therefore, the presented results are
calculated RCA averages for subsectors of the
BEC/MTN categories from the HS at the six-digit level.

The RCA measures a country's exports of a
commodity relative to its total exports and to the corres-
ponding export performance of a set of countries, e.g.
the world's agri-food exports. If RCA > 1, then a
country's agri-food comparative advantage in the world
market is revealed. The benchmark of the RCA index
is the world market in denominator indicating that
world market includes both extra-EU trade and intra-
EU trade. In this way, we aim to capture global agri-
food export competitiveness within and outside EU
markets.
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Despite some critiques of the RCA index as an export
specialisation index, such as the asymmetric value
problem (Laursen, 2015), the problem with logarithmic
transformation (De Benedictis, Tamberi, 2004), gross-
versus value-added trade flows (Brakman, Van
Marrewijk, 2017) and the importance of the
simultaneous consideration of the import side
(Vollrath, 1991), it can provide useful evidence
regarding the competitiveness in academic and policy
analyses (French, 2017), in our case for the EU-27 agri-
food export competitiveness in global markets.

The period of this study covers the years between
2000 and 2011. This retrospective approach and studied
period have been selected due to captures similar length
of the years pre and post EU enlargement towards the
East. Following the literature on international trade
liberalization and RCA index (Balassa, 1961, 1965),
our main assumption is that the EU enlargement
towards the East might have strengthened product
specialization towards comparative advantages and
utilization of economies of scale with positive effects
on the EU-27 agri-food export competitiveness in
global markets.

The UN Comtrade database — International Trade
Statistics at the six-digit harmonised commodity
description and coding systems (HS6-1996) is used for
agri-food exports of the EU-27 countries to world
markets. Agri-food trade as defined by the World
Customs Organisation contains 789 product groups.
The UN Comtrade database is used with the World
Integrated Trade Solution (WITS) software developed
by the World Bank, in close collaboration and
consultation with various international organisations,
including the United Nations Conference on Trade and
Development (UNCTAD), the International Trade
Center (ITC), the United Nations Statistical Division
(UNSD, 2018) and the WTO (2018).

Results and Discussion

Comparative advantage indices for agri-food
exports by the EU-27 member states in global
markets

The revealed comparative advantage (RCA) indices
differ between the EU-27 countries. The EU enlarge-
ments have slightly increased the agri-food export com-
petitiveness of the EU-27 countries in global markets
as a whole, and particularly of some of the established
EU-15 countries (Figure 1).

The results for the RCA indices illustrate that most of
the EU-27 countries had a mean value of RCA>1 for
agri-food exports in /to the world markets in 2011, thus
indeed indicating revealed comparative advantages.
However, in most of these countries, the median values
amounted to less than 0.5 which in turn suggests that
the majority of agri-food products exhibited revealed
comparative disadvantages (RCA<1).
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Figure 1. Mean values of RCA indices for agri-food exports in global markets for the EU-27 member states in 2000 and 2011
Source: Authors' calculations based on the UNSD Comtrade database with WITS (World Trade Integration Solution) software.

Comparative advantage indices for main agri-food
value chains exports by the EU-27 member states
in global markets

Grain products value chain. Grain products value
chain international competitiveness varies between the
EU-27 countries (Svato$ et al., 2010; Bojnec, Fertd,
2016a). Particularly focussing on grain products, some
new EU-12 member states could strengthen their export
competitiveness (revealed comparative advantage with
RCA > 1 indices) in the global grain markets (Figu-
re 2): Bulgaria, Estonia, Hungary, Latvia, Lithuania,
Romania, and Slovakia. A result that is also valid for
some of the old EU-15 member states, namely Austria,
Denmark, Finland, France, Ireland, Luxembourg, the
Netherlands, and Spain.

Moreover, a deterioration pattern in export compe-
titiveness in the global grain markets was experienced
by Belgium, Cyprus, and Greece.

Revealed comparative disadvantages existed for the
Czech Republic, Germany, Italy, Malta, Portugal,
Slovenia, Sweden, and the United Kingdom (UK).

To quantify differences within the class of grain
products, the analysis considers a more disaggregated
level selecting the following BEC product groups: BEC
21 with primary grain products, BEC 111 with primary
grain products mainly for industry, BEC 121 with
processed grain products for industry, and finally the
BEC 122 with processed grain food and grain products
intended for final consumption in households. Figure
Al in Appendix presents disaggregated calculated
RCA index results for grain products value chain
exports.

As regards BEC 21, Awustria, Bulgaria, Estonia,
France, Hungary, Ireland, Latvia, Lithuania, Romania,
Slovakia, and Sweden strengthened their revealed
comparative advantage for the, while the other EU-27
member states largely suffered revealed comparative
disadvantages in the global BEC markets.

Turning to the global markets for BEC 111, Bulgaria,
France, Greece, Hungary, and Lithuania, and in most
recent years also Denmark, Estonia, Latvia, Luxem-
bourg, Poland, and Romania could gain revealed com-
parative advantages.

For the BEC 121, revealed comparative advantages
could be experienced by Bulgaria, Cyprus, France,
Hungary, Lithuania, Luxembourg, the Netherlands,
Poland, and Spain, and in most recent years also
Austria, Belgium, Denmark, Estonia, Finland, Greece,
Ireland, Italy, Latvia, Portugal, and Slovakia.

In the global markets for BEC 122, revealed compa-
rative advantages were gained by Austria, Belgium,
Finland, France, Latvia, Lithuania, Slovakia, Spain, the
UK, and in most recent years also Bulgaria, Cyprus,
Denmark, Estonia, Ireland, and, to a lesser extent, the
Netherlands.

Fruit and vegetable products value chain. In spite
of the increasing importance of fruit and vegetables
products value chain in developed countries nutrition,
it has attracted less academic attention regarding their
international competitiveness (Bojnec, Fert6, 2015,
2016b). In the group of fruit and vegetable products
exports, only the three-member states Spain, Greece
and Cyprus could achieve higher values of the RCA
indices in the global markets than the other EU-27
countries (Figure 2).
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Figure 2. Mean values of RCA indices for grain products, fruit and vegetable products, dairy products and meat products exports
in global markets for the EU-27 member states, averages of the years in the period 2000-2011

Source: Authors’ calculations based on the UNSD Comtrade database with WITS (World Trade Integration Solution) software.

In addition, revealed comparative advantages were
observed by the following EU-27 member states:
Belgium, Bulgaria, France, Hungary, Italy, the Nether-
lands, Poland, and in most recent years also Lithuania,
and Portugal.

However, considering the product groups of the
MTN, then the corresponding results were different.
Figure A2 in Appendix presents disaggregated RCA
index results for fruit and vegetable products value
chain exports. The analysis was conducted via the

following MTN product groups: MTN 1201, with fruit
and vegetables fresh or dried products, MTN 1202
denoting fruit and vegetables semi-processed products
and MTN 1203 containing fruit and vegetables
prepared or preserved products.

For MTN 1201, Cyprus, France, Greece, Italy, the
Netherlands, Spain, and in most recent years Lithuania
and Portugal gained/had revealed comparative advanta-
ges in these global markets.

For MTN 1202, the countries Bulgaria, Estonia,
Greece, Italy, Lithuania, Poland, Romania, Spain, and
in most recent years Belgium, Latvia, and the Nether-

lands achieved revealed comparative advantages in the
global markets.
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Finally, for MTN 1203, Belgium, Bulgaria, France,
Greece, Hungary, Italy, the Netherlands, Poland, Spain,
and in most recent years Portugal realised revealed
comparative advantages.

Dairy products value chain. Dairy products are
important agri-food sector in EU-27 member states and
in global agri-food trade. This can be also a reason that
more studies have investigated export competitiveness
of dairy products (Drescher, Maurer, 1999; Tacken et
al., 2009; Van Berkum, 2009; Bojnec, Fert6, 2014a;
Couillard, Turkina, 2015; Irz, Jansik, 2015; Viira et al.,

2015; Krievina et al., 2016; Balogh, Jambor, 2018).

Concerning dairy products exports, revealed compa-

rative advantages in the global markets could be
achieved by Austria, Belgium, Cyprus, Denmark, Esto-
nia, France, Germany, Greece, Ireland, Latvia, Lithua-
nia, Luxembourg, the Netherlands, Poland, Portugal,
and in most recent years also Finland, Slovenia and
Spain (Figure 2).

Figure A3 in the Appendix presents disaggregated
calculated RCA index results for dairy products value
chain exports. For the BEC 22 including industrial dairy
supplies not elsewhere specified or processed, revealed
comparative advantages could be gained by Denmark,
France, Germany, Ireland, Latvia, and Poland.
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Looking at the group of primary dairy products
mainly for households’ consumption as specified in
BEC 112, more than half of the EU member states
realised revealed comparative advantages, namely
Austria, Belgium, Denmark, Estonia, France, Ger-
many, Greece, lIreland, Lithuania, Luxembourg, the
Netherlands, Portugal, Slovakia, Slovenia, Spain, and
in most recent years also the Czech Republic, Finland,
Hungary, Latvia, Poland, and the UK.

Almost the same goes for BEC 121 with processed
dairy products mainly for industry. Here as well, a large
group of member states experienced revealed compara-
tive advantages: Belgium, Denmark, Estonia, France,
Lithuania, the Netherlands, Poland, Portugal, and in
most recent years also Bulgaria, Cyprus, Finland,
Germany, Greece, Ireland, Latvia, and Spain.

Finally, exports to the global markets in the group of
BEC 122 containing processed food and dairy products
intended for final consumption in households also
helped a relatively large number of EU-27 countries to
get revealed comparative advantages: Belgium, Den-
mark, Estonia, France, Germany, Ireland, Italy, Latvia,
Lithuania, Luxembourg, the Netherlands, and in most
recent years Finland, Greece, Poland, and Sweden.

In summary, these results indicate export compe-
titiveness for various dairy products for a large number
of the EU-27 member states. The crucial role in dairy
trade competitiveness can play processed products
(Bojnec, Fert6, 2008).

Meat products value chain. Meat and meat products
export competitiveness of EU countries on global
markets have already attracted attention (Banterle,
Carraresi, 2007; Fischer, Schornberg, 2007; Bojnec,
Fert6, 2014b; Torok, Jambor, 2016). Considering meat
products exports, the group of EU-countries that
achieved revealed comparative advantages in the global
markets including Belgium, Bulgaria, Cyprus, Denmark,
France, Hungary, Ireland, the Netherlands, Poland,
Spain, and in most recent years the UK also (Figure 2).

Having a closer look at more specific meat product
groups, the group of countries with revealed compara-
tive advantages in the global markets is changing both
in number and in size (Figure A4 in Appendix):

Regarding only the primary meat products in BEC 21,
revealed comparative advantages could be achieved by
Belgium, Bulgaria, Cyprus, Denmark, Greece, Spain,
the UK, and in most recent years also Austria, the
Netherlands, and Slovakia.

For the group BEC 22 with industrial meat supplies
not elsewhere specified or processed, the number of
countries with revealed comparative advantages decli-
ned including Belgium, France, Slovakia, the UK, and,
to a lesser extent, Denmark, and in most recent years
Ireland, Italy, Portugal, and Spain.

In contrast to the just mentioned product group, BEC
121 with processed meat products mainly for industry,
more countries scored revealed comparative advan-
tages: Belgium, Denmark, France, Hungary, Italy, the
Netherlands, Poland, Spain, and in the most recent
years also Austria, Cyprus, Germany, and Lithuania.

Turning to processed food and meat products inten-
ded for final consumption in households in the BEC
122, again a relatively large number of countries rea-
lised revealed comparative advantages, namely Bel-
gium, Bulgaria, Cyprus, Denmark, France, Hungary,
Ireland, the Netherlands, Poland, Spain and in most
recent years Lithuania and the UK.

In summary, Belgium, Cyprus, Denmark, France,
Hungary, the Netherlands, and Spain are the EU-27
member states, which most frequently are competitive
regarding meat products exports in the global markets.

Conclusion

The objective of this paper was to identify the EU-27
member states strong exports sectors and food chains.
The revealed comparative advantage indices from the
available trade data were calculated for the EU-27
member states using the total global trade as the bench-
mark of comparison. The empirical results indicate
mixed revealed comparative advantage indices for agri-
food products for each of the EU-27 countries in world
markets, i.e. the calculated levels and patterns failed to
indicate a unique development in the analysed period.
Moreover, our main assumption that the EU enlarge-
ment towards the East might have increased the EU-27
agri-food export competitiveness was only partly
approved. We have found that the EU enlargements
from EU-15 to EU-27 was of limited effect since they
only slightly increased the agri-food export compe-
titiveness (RCA > 1) of the EU-27 countries in global
markets as a whole, and in particular of some estab-
lished EU-15 countries. This can be explained by a fact
that the new EU member states might need more time
to restructure and specialize their agri-food products
value chains towards comparative advantages and
utilization of economies of scale to compete with EU
and other global competitors in intra- and extra-EU
trade flows. However, the findings could identify/
prove the three established countries Netherlands,
France and Spain as the most successful member states
in agri-food export competitiveness in global markets.

Looking at the development of the export compe-
titiveness indices for agri-food products for each of the
EU-27 countries in global markets, the calculations
yielded mixed levels and patterns. Differences between
the EU-27 member states were also identified for the
main four agri-food product groups. In the global grain
markets, an increase of revealed comparative advan-
tage indices was true for, firstly the new EU-12 member
states Bulgaria, Estonia, Hungary, Latvia, Lithuania,
Romania, and Slovakia, and secondly, the old EU-15
member states Austria, Denmark, Finland, France,
Ireland, Luxembourg, the Netherlands, and Spain. In
the global fruit and vegetable markets, Spain, Greece
and Cyprus achieved strong revealed comparative
advantage indices, followed by Belgium, Bulgaria,
France, Hungary, Italy, the Netherlands, Poland, and,
during the most recent years Lithuania and Portugal
also. In the global dairy markets relatively high revea-
led comparative advantage indices could be realised by

Agraarteadus | Journal of Agricultural Science 2 @ XXX e 2019 In Press
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Austria, Belgium, Cyprus, Denmark, Estonia, France,
Germany, Greece, Ireland, Latvia, Lithuania, Luxem-
bourg, the Netherlands, Poland, Portugal, and, during
the most recent years, also Finland, Slovenia and Spain.
These results imply that there really was high export
competitiveness for most of the EU-27 member states
in the global dairy markets. As compared to the former
product group, in the global meat markets only a
smaller number of countries could gain good revealed
comparative advantage indices: Belgium, Bulgaria,
Cyprus, Denmark, France, Hungary, Ireland, the
Netherlands, Poland, Spain, and during the most recent
years also the UK.

The results suggest that most competitive EU-27
countries in a certain agri-food product do not neces-
sarily represent a significant proportion of total EU-27
countries agri-food production and exports. Agri-food
export competitiveness does not depend only on less or
more favourable natural conditions for agricultural
production and/or on less or more favourable structure
of agricultural holdings, but also on some other factors
of competitiveness in agri-food value chains as an issue
for further research. Among study limitations, the
presented results are based on calculated RCA index as
a relative indicator of export competitiveness. In
research in future it can be used in conjunction with
some other trade indicators such as export unit price,
average annual growth rate of export and other to
display country export competitiveness.

The current paper focuses on pre- and post-EU
enlargement agri-food export competitiveness. Mean-
while Croatia joined the EU and the UK is in a stage of
Brexit. Yet, most EU countries have experienced the
recession affecting their agri-food sector performance
and export competitiveness. In addition, some impor-
tant drivers of export competitiveness especially for
dairy, meat and fruit markets are not captured in our
results such as Russian embargo and African swine
fever. Therefore, the update of data sample, recalcu-
lation with the updated datasets and drivers of export
competitiveness are challenge for research in future.
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Figure Al. Mean values of RCA indices for grain products value chain exports in global markets for the EU-27 member states,
averages of the years in the period 2000-2011

Source: Authors' calculations based on the UNSD Comtrade database with WITS (World Trade Integration Solution) software.
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Figure A2. Mean values of RCA indices for fruit and vegetable products value chain exports in global markets for the EU-27
member states, averages of the years in the period 20002011

Source: Authors' calculations based on the UNSD Comtrade database with WITS (World Trade Integration Solution) software.
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Figure A3. Mean values of RCA indices for dairy products value chain exports in global markets for the EU-27 member states,
averages of the years in the period 2000-2011

Source: Authors' calculations based on the UNSD Comtrade database with WITS (World Trade Integration Solution) software.
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Figure A4. Mean values of RCA indices for meat products value chain exports in global markets for the EU-27 member states,
averages of the years in the period 2000-2011

Source: Authors' calculations based on the UNSD Comtrade database with WITS (World Trade Integration Solution) software.
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